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Novae and x-ray burstsNovae and x-ray bursts



Experimental TechniqueExperimental Technique

Populate resonances via surrogate reaction, study decaysPopulate resonances via surrogate reaction, study decays
Studied Studied 1515O(O(α,γα,γ))1919Ne using Ne using pp((2121Ne,Ne,tt))1919Ne reactionNe reaction
Excited states decay by Excited states decay by αα or  or γγ emission emission
Coincident detection of Coincident detection of tt ejectile and either  ejectile and either 1919Ne recoil orNe recoil or
1515O decay product yields O decay product yields αα-decay branching ratio-decay branching ratio



Experimental Setup at Experimental Setup at KVIKVI’’ss
Big-Bite SpectrometerBig-Bite Spectrometer



Gamma DecayGamma Decay
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Alpha DecayAlpha Decay
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Alpha Decays: AstrophysicalAlpha Decays: Astrophysical
RegimeRegime
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2222Mg level scheme at energiesMg level scheme at energies
relevant to relevant to 2121Na(p,Na(p,γγγγγγγγ))2222MgMg



Technique: proton-decayTechnique: proton-decay
branching ratio measurementbranching ratio measurement



Branching ratio dataBranching ratio data



SummarySummary

Measured Measured αα-decay-decay
branching ratios of statesbranching ratios of states
in in 1919Ne and proton-decayNe and proton-decay
branching ratios of statesbranching ratios of states
in in 2222MgMg
Indirect techniqueIndirect technique
requires independentrequires independent
lifetime measurements oflifetime measurements of
particle-unbound statesparticle-unbound states
Allows determination ofAllows determination of
resonant reaction rates inresonant reaction rates in
small fraction of timesmall fraction of time
required for directrequired for direct
measurementsmeasurements
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